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Professor Von Chip's TRICKY TUTORIALS 


Here, at last, are the means for knowIng, using, and 
understanding the great power Inherent In the ATARI 400/800. 
Von Chip's TRICKY TUTORIALS take the mystery out of 


programming by offering several coherent lessons such 


Tricky Tutorial # 1 -- DISPLAY LISTS 

A lesson on mixed graphic screens == 
Tricky Tutorial # 2 -- HORIZONTAL/VERTICAL SCROLLING 

Scroll up, down, sideways, or even diagonally -- 
Tricky Tutortal # 3 -- PAGE FLIPPING 

Change screens Instantly! a 
Tricky Tutortal # 4 -- BASICS OF ANIMATION 

Beginning animation the easy way. == 
Tricky Tutorial # 5 -- PLAYER MISSILE GRAPHICS 

Create your own video games and animate them. -- 
Tricky Tutorial # 6 -- SOUND and MUSIC 

Program your own music, includes PLAYER PIANO -- 


The 1st Six Tricky Tutorials -- Discount Price -- 


Tricky Tutortal # 7 -- DISK UTILITIES 
Von Chip's tricks on using disk drives. —_ 


as: 


$19.95 
$19.95 
$19.95 
$19.95 
$29.95 


$19.95 


$99.95 


$29.95 


Coming Soon from EDUCATIONAL SOFTWARE 


Tricky Tutortal # 8 -- CHARACTER GRAPHICS 

Make your own character sets and animate them. 
Tricky Tutorial # 9 -- GTIA, GRAPHICS 9 TO 11 

16 Colors at once! 
Tricky Tutorial # 10 -- SOUND EFFECTS 

Fina that perfect sound effect for your program. 
Tricky Tutorial # 11 -- THE MEMORY MAP TUTORIAL 

30 lessons demonstrating useful memory locations. 


TRICKY TUTORIAL #1 
DISPLAY LISTS 


by 
Robin Sherer 
INTRODUCTION 


Display List modification is a large and complex 


subject. If you have seen any of the articles recently 
published in the hobby magazines on the subject, you know 
you could never learn to modify your own custom Display 


Lists.....or could you? What if we let the computer do most 
of the work? 


How to Load 
TAPE... 


Place the tape in your recorder, label side up. Make 
sure the tape is rewound, and reset the counter to zero. 
Push PLAY on the recorder, type CLOAD and press RETURN. 
When the READY prompt appears, type RUN and press RETURN. 
lf the program won't start to load, try positioning the tape 
forward or backwards a little. A little trick to find the 
beginning is to first, turn your volume UP. Then POKE 
54018,52 to start the cassette motor. Listen to the "noise" 
on the tape. When you find the high-pitched, steady tone, 
you have the beginning of the program. We recommend you 
write down the number on your recorder's counter as each 
program starts, this will make it easier to find each part 
later on. POKE 54018,60 to turn the cassette motor off. 


DISK.... 
To load and run the disk, first turn on your disk drive. 
When the busy light goes out, place the disk In the drive. 


Now turn on the computer, with the BASIC Cartridge in place 
and the program will load each part and run by itself. 


Any defective tapes or disks should be returned to: 


Educational Software 
4565 Cherryvale Ave. 
Soquel, CA. 95073 


© 1981 EDUCATIONAL SOFTWARE 
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SO YOU WANT TO LEARN ABOUT 
DISPLAY LISTS! 


To use this program you actually don't need to 
understand most of the Information we will talk about. Feel 
free to just run the examples and play with creating your 
own special screens. Later, when you want to understand more 
about what you are doing, come back and read the booklet and 
practice modifing the examples. You can't hurt the machine 
by changing the numbers In the Display List. At the worst, 
the machine might "go to sleep" (the keyboard will not 
respond ) If a wrong number fs POKEd into memory. Then 
you'll have to press RESET or turn off the machine and 
reload In the program. This Is one reason tape users should 
always keep track of the number on their recorder's counter 
for each program so that they can easily reload a program. 


This Tutorlal doesn't go to the other extreme of 
dificulty elther. MANY details about DL's are not mentioned. 
The lesson Is designed to explain all the basic's of the 
subject as well as offer examples already typed In for you! 
(I've got to keep those two recycled beer cans,Prototype & 
Mototype busy doing something!) If you don't practice 
modifing the examples with your own ideas, DL'S probably 
won't make sense to you. 


NOTE - From this point on we are going to refer to 
Display Lists as DL so please don't get confused. 


What Is a DL? 


Why did you buy this program? A surprising number of 
people buy my tutorlals because they want to know how to use 
the special tricks that the ATARI can do, not really 
understanding what these tricks are. With this In mind, 
we'll start out this lesson by explaining some basics of 
what a Display List Is. EXAMPLE 9 shows one suggested use, 
but you can come up with you own unique ideas! 


The ATARI has a special chip inside It to take the 
information from within its memory and put It on the screen. 
This chip is called the ANTIC. This chip is actually a 
microprocessor by itself and thus has a set of Instructions 
to program it....just like the main microprocessor in the 
ATARI, the 6502. The difference Is we don't use BASIC or 
Assembly language to program It. Now stop and think a 
moment, | said TWO microprocessors. This gives the machine 
much more capability than an Apple or Pet (go brag to your 
friends for a moment then come back........) 


The Display List is what the ANTIC looks at to tell the 
machine how to treat the screen (plus other things not 
mentioned in this lesson): 
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The Display List is what the ANTIC looks at to tell the 
machine how to treat the screen (plus other things not 
mentioned in this lesson): 


1)What Graphics and text modes to put on the screen. 


2)Where to get the data to put into these mode 
areas. 


Now don't worry that the subject is too complex. There 
are only four types of instructions, and these are POKEd 
into memory using a few basic statements. Let's review - The 
DL says something to the computer that means: "Put on the 
screen some Graphic Mode 0, now some Mode 7, then some Mode 
0 again, and finally some Mode 2. Oh, by the way, get the 
data from this location In memory". 


We have to discuss the meaning of a few words before we 
can go on. You already have used Graphics Modes 0 to 8 as 
described in the BASIC Manual that came with the computer. 
If you look at Figure 1 you will see a chart showing 
something called 0.S. Modes. The Display List instructions 
allow the use of these Operating Systems Graphics Modes from 
2 to 15. Notice that Graphics Mode 0 is 0.S. Mode 2 and 
Graphics Mode 8 is 0.S. Mode 15. In the middle are some new 
modes you can use from BASIC that ATARI didn't mention in 
their BASIC book. Uses for these new modes will be mentioned 
later. So just remember when we say Graphic Mode we mean the 
one you normally use from BASIC and _ the 0.S.(Operating 
System) Mode is the one you place In the Display List( 
through the use of our examples). 


Basic # of Pixel # of Bytes of Text 


MODE GR. tines per Colors Memory or Additional 
C# for mode mode tine Used Plot 
DLJ Per Line Mode 


0 = = - - blank line in the DL: 

1 = = - - jump 16=2 blank lines 
2 0 8 2 40 text 32=3 " " 
3 new 10 2 40 text 48=4 " s 
4 new 8 4 40 text 68=5 " " 
5 new 16 4 40 text 80=6 bd " 
6 1 8 5 20 text 96=7 af 7 
7 2 16 5 20 text 112=8 " 7 
8 3 8 4 10 plot 65=jump & walt 
9 4 4 2 10 plot 

10 5 4 4 20 plot 

11 6 2 2 20 plot 

12 new 1 2 20 plot 

13 7 2 4 40 plot 

14 new 1 4 40 plot 

15 8 1 2 40 plot 


FIGURE 1 
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Here Is another idea to learn about. We are going to 
talk about both Mode Lines and Pixel Lines. To see a Pixel 
Line, simply look closely at the screen of your TV set. 
Those tiny dots you see are pixels, so a row of them across 
the screen Is called a Pixel Line. The Mode Lines are harder 
to understand. If you look at some regular Mode 0 text(smal| 
white letters with blue background) you can see that the 
letters are made up of eight rows of pixels (including the 
space at the top and bottom). Now look at the chart for GR. 


mode 0. Under the value called "Pixel Lines per mode line", 
it says "8", meaning a character in GR.O takes 8 rows of 
pixels. You'll use this value later to help yourself In 


setting up the DL. To review (see Fig.1), a mode line of GR. 
8 takes only 1 row of pixels, and 0.S. mode 5 (no equivalent 
GR. mode) takes 16 rows of Pixel Lines, thus, adding GR.5 to 
your DL fills up the screen 16 times faster than a GR. mode 
8 line (0.S. mode 15....look at the chart!). When you Input 
a mode into the Display List in the examples, you must 


remember if you take out a mode line that is made up of many 
Pixel Lines, you should replace it with several Mode Lines 
that use less pixels per line. This will keep the total 


number of Pixel Lines drawn on the screen the same. The 
standard number of Pixel Lines drawn on the screen is 192. 
If you put too few Pixel Lines on the screen, then the 
picture will "shrink" with just black on the bottom. 
Likewise, too many will place part of the picture off the 
screen and may cause the picture to "roll", which can NOT be 
stopped with the Vertical Hold controls on your TV. If you 
practice it will all make sense! 


EXAMPLE 1 


lf you haven't already, please RUN Example 1. This 
little program allows you to look at any of the standard GR. 
mode DL's, Including the new (to the United States) GTIA 
modes 9, 10, & 11. Let's try Inputting a 0. The numbers that 
result from the example are those of a standard small text 
screen. You read the numbers a row at a time. 


EXAMPLE OF 
GRAPHICS MODE 0 


112 <---8 blank IIines 
112 <---8 blank IInes 
112 <---8 blank lines 


66 <---LMS (includes first line of screen; 
le. 64(LMS) + 2(0.S. Mode) 


64 <---Low Byte, 
combine to get location of Data 
for upper left corner of screen 
156 <---High Byte/ 


<---0.S. mode line (same as GR.O) 

<---0.S. mode line 

<---0.S. mode line 

<---(and all of the other 2's) 0.S. mode line 


NNN ND 


65 <=---Says end of Display List, go to the 
Display List at next location 


32 <---\ 
CombIne=Low Byte + High Byte * 256 
156 <---/ 


FIGURE 2 


The first three numbers are 112. Look at Figure 2. You'll 
see that "112" tells the computer to place blank |Iines on 
the screen, starting at the top of your set. Three of these 
commands causes 24 blank lines at the top of the screen. 
This number of blank |Ines Is standard. They allow for the 
difference In individual TV sets, called overscan, so that 
your whole picture can be seen. 


The next number, "66", Is the LMS Instruction. LMS means 
Load Memory Scan. LMS tells the computer to "Go find the 
data for the following modes starting at the address In 
memory in the next two numbers". We will always use for this 
number(LMS) the value of 64+the 0O.S. Mode number.....this 
means for our GR.O DL we need 64+2, or 66. Remember that the 
chart gives GR.O = 0.S. Mode 2. The next two numbers will be 
the location of the start of the data that Is to be put on 
the screen. To find the value for your machine (If your 
Interested) take the second number of the address(hIigh 
byte), multiply It by 256 and add the first number (low 
byte). For example, If the high part of the number was 132 
and the low part was 192 then the start of the screen data 
would be at 256*132+192 which equals 33984. If you POKEd a 
number Into this location that was the value of a _ letter, 
number, or Graphics character, you would see It appear at 
the upper left corner of your TV screen. In this example, 


POKE 33984,33, an "A" will appear. This Is because a 33 In 
the screen data means "put an A on the screen at this 


location." 
NOTE ! 


| want to explain an Important point about the "Screen 
Data". The Information (data) that Is put on the screen ts 


normally stored all In one place In memory, and In the same 
form. It Is the type of mode IIne you write the data on that 
determines If It will be large or small text, or graphics 


pixels. Later some of our examples LIST the program to get 
data to "flow" through the area where the screen data Is 
stored. Please look closely at the way the same’ Information 
Is INTERPRETED differently as It crosses through the 
different modes. This concept Is IMPORTANT! 


Next In the DL come several # 2's. These numbers, we 
already mentioned, are the 0.S. modes that you want. Since 
we are In GR.O, the DL needs 2's. For each of the 2's( 
including the one "hidden" In the LMS number before), the 
computer will put a GR. 0 mode Iine (8 pixels high!!) across 
the screen. Don't forget the mode line In the LMS 
Instruction! 


Finally comes the number 65. Every DL we will do_ has 
one. The chart gives the meaning of the number 65 as "go 
back to the Display List at the following address and wait 
for the next time the screen Is drawn". Don't worry about 
this except to include the 65 at the end of your DL. Leave 
whatever numbers come after this alone. You could actually 
flip to a completely new DL and It's data by just changing 
these numbers. 


WOW. .. THAT WAS A LOT! 


Sure It was, but that's about it for the technical talk. 
Now we can have some fun! Input other numbers (0 to 11) Into 
Example 1. Notice that the DL gets longer as you use modes 
with less Pixel Lines per Mode Line; ie. for a mode like 7 
where a mode line Is only 2 pixels high, the DL must have a 
lot of number 13's In It to fill up the screen. Input 8, 
then look In the middle of the DL. See the 79. There Is 
already a 79 In the top of the DL for the LMS number. Recal] 
that 79 =64+15(the 0.S.mode for GR. 8), but why a second LMS 
number and a_ second set of addresses for the screen data? 
The reason Is that the DL can only locate up to 4k (4096 
bytes) of data. Then It gets lost! The second LMS comes at 
the point where It ran out of data and says "Here's where to 
go find some more data to fill the remainder of screen", The 
second LMS Is due to a hardware limit. You will have to make 
careful calculations to work with it, but only If you use a 
DL that requires more than 4k on screen data! 


16868 GRAPHICS a7: 7 H#5e;"* EXAMPLE fa 

10280 FOR Hi VO 2380: P0KE 718,10 

41620 FOR ZR=14 TO i8:NEXHT £R 

L630 NEXT WH 

1166 GRAPHICS oO 

2440 DIEM NUMNCA29 2: DIM AS CLAS OIM MeZiee 

2442 FOR 354 TO 42:REAQD HS WHAM =H NEHT £ 
A444 DATA 22,354,274, 34,594,594, 94,394,476, 202, 2802 
2 ZBZ 

11420 TRAP 46008: TRAP 4420: 7 "HR :POSTTIGM 4,5: 
? “WHICH GRAPHICS MODE WOULD YOU LITRE TO SEE 
THE BOISPLAY LrST FOR; 

LA2Z2S POKE 710,44 

4470 INPUT MODE 

144406 IF MODE? 411 OR MODES@ THEN 41465 

L150 GOTO i220 

A165 GRAPHICS a7: POQKE 768,52 

4470 POSITION 4,5:7 #6E;""MODES ff TO EEE OWL TIS 
OUND @,126,8,8°FOR Wot TO S88: NEXT W: SOUND @, 
8,8,6 


PS 


L480 FOR W=i TO S@@:NMEHT W:GOTO 41428 

42270 USE=NUMCMODE+43 

A232 GRAPHICS MODE 

A234 NOW=PEEK CSS9)9 :POKE SS9,a 

A248 J54 

1245 DL=PEEK €560)4256#PEEK (5643 

2250 MCJI = PEEK COL 4-49: ota 

4252 ITF JCuSE+. THEN 12586 

1254 GRAPHICS @:K=4:P0KE S59,NON 

1266 POSITION 6,0:7 “DISPLAY LIST FOR MODE ""; 
MODE: POSETTIONM 4,437 -———-—-~—~ ee 


A270 FOR J=2 TO 22 
4268@ FOR FT>-i TO 48 STEP 4 
129@ POSETION TL, 0:7 MEK KOK +ELS EF KS USE THEN 


L300 WEHT IX: NEHT wf 

A310 POSITION 2,223:7 “NWOULD YOU LIKE TO SEE & 
MOTHER "; :7NPoOT &% 

A320 TF aS="¥" THEN 4426 

LEF@ ITF 8S=°6"" THEN POKE 764,42:RUN “D:eEHB 
A340 GOTO i766 


EXAMPLE 2 (at last) 


If you are still In example 1 type in "n" and press 
RETURN. Example 2 Is for you to practice changing a Display 
List. The numbers that come up In a data statement on the 
screen are there for you to edit using the cursor controls. 
Numbers can be added, changed, or deleted. When ready to see 
what the screen will look like with your new numbers, press 
RETURN. In case you don't understand what to do we have 
already changed some 2's to 4's, so just pressing RETURN 
will get a custom screen. Now you can see why ATARI didn't 
tell you about some of the special modes. Mode 4 Its a 
multicolored text mode designed for use with character 
graphics, but It sure looks funny! It also Is difficult to 
use, so these new modes will not be explained here. Try them 
on your own, or see ATARI publications. 


Play with this example awhile. Try different numbers In 
the list. Remember (| keep repeating myself), the numbers In 
the DL are the 0.S. Mode numbers from 2 to 15. This Is 
designed as a simple example, so don't get frustrated that 
you have to keep starting over with the same IIist. Later 
examples will remember your changes and have more room In 
the DATA statements for numbers. ANYTIME YOU WANT TO CHECK 
THE MODES YOU HAVE PLACED ON THE SCREEN, THE EASIEST WAY TO 
DO IT IS TO BREAK THE PROGRAM AND TYPE LIST. THE LISTING 
WILL FLOW ACROSS THE MODES SHOWING YOU WHERE TEXT AND 
GRAPHICS ARE. 


GRAPHICS 17:7 #6;" EXAMPLE fa 

FOR Woi TO 230@:PO0OKE 716,H 

FOR ZR=41 TO 410@:NEHT ZR 

NEXT W 

GRAPHICS @:DIM ZHSCATS2 

LQ DPLIPEEK (5603 +2562PEEK (5613 

15 A=PEEK (PL +4) :B=PEEK COL +52 

2@ GRAPHICS 6:7 “THIS EXAMPLE ALLONS you TO ¢ 

HAaNGE MODE @ DISPLAY LIsTi" 

ze 7? “PRESS EET TO BEGIN" 

SS DATA 147,1412,112,66,64,156,2,2,2,2,2,2,2,42 

Da a ae a aia 
* 

62 POKE S2279.6 

6S Z=PEEK CS32793 

7@ IF 2Z=6G THEN 1866 

Be GoTo 65 

100 TRAP 460600:7 "SR: POSITION 2,5 

105 7 “SS PATA 142,442,442, 66, 3 5, BE, 222 


A ee ee ee ee ee ee ee ee ee ee ee a ee ee ee ee ee ee ee 
,32,4156,0,0,80,6" 


£40 POSITION 2,45:7 “CHANGE THE VALUES YOU WA 
NT 8BY USING THE CURSOR CONTROLS-THEN PRESS 
Her ro see WEN "; 

4145 7? “‘SCREEN"™ 

42@ POSITIONM O,4 

425 INPUT ZHS 

LEG POSITION G,5 

4140 POKE G42,412 

L442 POSETION 2,42:7 “CONT 

144 POSTTION @,23:5TOP 

150 POKE 642,12 

286 RESTORE 55 

2416 I=8 

#45 TRAP 1806 

2270 READ G:POKE BL+1,G:F=T+i:15F Gite THEN 235 
$308 GOTO 226 

2235 FOR W=i TO 9@G@: NEXT WEL Ist 

2460 7 “PRESS GEES] TO Go ON: ? “PRESS ERIE 
TO BPO ANOTHER SCREEN 

245 TRAP 188 


250 POQKE SIi279.6 

#60 Zo=PEEK CS 32793 

270 KF 2-6 THEN 5S7 

268@ IF Z=3 THEN RUW "“D:SEXS" 
Fee GOTO 2686 


Ng & WN 


EXAMPLE Ss 


This ts a small subroutine for you to use [nm your own 
programs. The numbers’ for the DATA statement (the DL) can 
come from EX. 2 (or better yet EX. 10). Some of the lines In 
this example we added to make this Tutortal flow smoothly, 
so after you copy the example, delete all but the call to 
the subroutine In line 700 plus the subroutine Itself, lines 
10000-10040 . Here's how the routine works: 
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10010 DL=PEEK (560) +256*PEEK (561) 


Line 10010 - puts together the two parts of the address 
stored In 560 & 561. These two locations combine to give you 
the start of the Display List. Since this varies, you have 
to look at these locations each time you do a Graphics call, 
like GR. 0 or GR. 7. The Graphics call will automatically 
set up a DL and screen data area within memory. 


I'm confused! 


Right! We need another chart (next page, Figure 3). On 
this chart are every standard Display List. Look at the 
first one, for Graphics 0. The Display List starts about 1k 
from the top of memory with the DL Itself. Then, moving up 
In memory comes the 960 bytes of data that the screen needs. 
Example 2 calls GR. 0, then looks at 560 & 561 and changes 
the DL. The 960 bytes of screen data Is enough for the 
modifications you can make with the small DATA statement we 
have given you so far. Later, when we give you four DATA 
statements you may want to start with a Graphics Mode that 
gives you more room like 5,7,even 8. The key Is to use only 
as much of memory as you need. The real way to calculate 
what mode to start with Is to add up how many IInes of each 
mode you are using, multiply each of these by the number of 
bytes per mode IIne from FIG.1 , and get a total for them 
all. For example: 


13 lines of GR. 8 * 40 bytes per line 
+ 8 lines of GR. 2 * 20 bytes per ItIne 
+ 25 GR. 7 lines * 40 bytes per line 
equals:1680 bytes needed for DATA 
and:191 pixel lines used(close enough to 192!) 
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/ 


If you allow another 70 or so bytes for the DL itself, you 
get a minimum of 1750 bytes needed for your custom DL. By 
calling a standard GR. 6 (see chart), 2048 bytes would be 
set up which Is enough. At this point (after the call), you 
would look at 560 & 561 to get the address of the start of 
the DL. By the way, the estimate of 70 additional bytes for 
the DL comes from adding up the number of mode |ines you are 
going to call (46 In above example), plus some extras for 
the blank lines, the LMS bytes, and the 65 & address at the 
end of every DL. 


Let's finish this example and then explain the chart. 
10011 Z1=PEEK(DL+4):Z2=PEEK(DL+5) 


Line 10011 - saves the location where the screen's data 
starts, which always comes at the 5th and 6th value Into the 
DL(right after the LMS). 

10012 I=1 

10013 READ A:IF A=0 THEN 10040 

10014 POKE (DL+I-1),A 

10015 IF 1=5 THEN POKE DL+4,Z1 

10016 IF 1=6 THEN POKE DL+5,2Z2 

10020 1!=I1+1:GOTO 10013 

10030 DATA 112,112,112,66,64,156,2,2,2,5,5,5,5,252, 
4,4,4,4,4,65,32,124,0,0,0 


Lines 10012 to 10030 - We now set a counter, and read a 
value; If it = 0 we're all done; If not, we POKE it into the 
first location In the DL(thus changing the DL If the number 
Is different). We then test for the 5th and 6th value, and 
lf we just POKEd In these values from the DATA statement, we 
POKE In another value from line 10011. This Is because these 
two numbers depend on your memory size, so the numbers In 
the data statement are dummys walting for these correct 
numbers to be PEEKed from the DL and then POKEd right back 
In again(sure it could be done other ways....this [is my 
way). This simple loop continues until the program reads In 
a 0 from the DATA statement then stops. Notice whenever you 
change a DL this way It changes down the screen just like a 
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BACK TO THAT BIG CHART AGAIN 


It Isn't necessary for you to understand Figure 3, so 
feel free to skip this section. Just pick one of the 
Graphics Modes you are used to using and look at It on the 
chart. Lets pick GR.4 (0.S. mode 9). Starting down from the 
top of memory about 600 bytes, we see the DL uses 54 bytes 
of memory. Next comes the screen data of 400 bytes, then 
some empty (unused) memory locations. Finally, 160 bytes of 
data for the text window. The other Graphics Modes work the 
same way. 


The text window Is a slight complication to the DL 
after ‘the sequence of 112's, the LMS bytes, and the various 
0.S. Mode numbers, as discussed above, YOU WOULD FIND 
ANOTHER LMS! And following that will come more mode IIne 
Instructions (text of course), and now finally comes the 65 
address to end the DL. The extra LMS Just says to: "Go get 
some data from another location In memory than the one the 
computer is at, and then place that data In some text mode 
lInes(usually 4 lines of GR.O), all at the bottom of the 
screen. 


26 GRAPHICS 17:7 #6;" EXAMPLE i" 

Z2@ FOR W=4 TO 270: POQKE 710,W 

28 FOR ZR-1 TO 16:NEXHT ZR 

460 NEXT W 

See@ REM THIS IES & SUBROUTINE FOR YOU TO USE £ 
ww YOUR OWN PROGRAMS. SEE MANUAL FOR DIRECTION 
3 

7ee@ GOSUB 168666 

710 REM PUT THE REST OF YOUR PROGRAM STARTING 
On THIS LINE 

745 FOR Wi TO 2060: NEXKT W 

F72Z2@ GRAPHICS @:7 “THIS EXAMPLE I5 FOR YOU TO 

USE IN YOUR PROGRAMS ."':7 “PRESS BREAK AND SAY 
© IF Ir YOU WANT OR"; 


sige 


730 7 " PRESS OPTION TO GO ON." POKE Si279,8 
74@ ZO-PEEK CSA27 93 

750 XF Ze THEN FOKE 764, 42:RUN “DS: EHaA 

768 GOTO 74& 

LeGOER TRAP 188040 

AGG10@ DPLOPEEK C5663 + 256% PEEK (5613 

L@@44 FATPEEK COL +43 2: 22=PEEK COL +53 

L@Gi2 Te4 

LOG@Liz READ A: IF A-@ THEN 18646 

LOG14 POKE ¢COL+4+1E-4123,.& 

L@@45 XF X€=5 THEN POKE OL +4, 24 

16616 XF I=6 THEN POKE DLt5,.22 

LG6620 FT=2+4:2:GOTO 16815 

A0@30 DATA 442,447,112 ,66,64,156,2,2,2,5,5,5- 
S,2@,2,4,4,4,4,4,2,65,32,124,0,8,8 


46646 RETURN ce aE] 


ASTER MEMORY 


NOW FOR AN ADVERTISEMENT 


All these PEEK and POKE locations are summerized in my 
MASTER MEMORY MAP. FORK OVER THE $6.95 and order one today! 


| hate ads too, but....News flash!!! The ATARI Isn't as 
slow as some reviewers have stated In bench tests. The ATARI 
ANTIC chip that we have been programming steals time from 
the main 6502 processor. The bigger the DL and the more data 
it has to put on the screen, the more time It steals. This 
means that If a reviewer tested the machine In GR.O It will 
run calculations slower than if in GR.2 or 3 which have 
smaller DL's. In fact, If you want you can customize a DL to 
have only blank |ines with one small message In the middle 
of the screen that says "Walt a Moment", this will allow the 
machine to run almost as fast as It can go. In case you want 
to know the difference; In GR.8 the machine Is up to 40% 
slower than GR.2! 
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EXAMPLE 4 % 3 


Ok students, time for fun. Run example 4. All of this DL 
stuff may not seem too practical, so the next two examples 
are to give you some ideas. By simply setting up a GR.1 
(large letters) DL, but in the middle doling a second LMS 
(70,96,127 In the data but the last two numbers are rePOKEd 
in lines 10023-10024 depending on your memory), we tell the 
DL that once It gets about halfway down the screen, It 
should get Its data from the same place as the top of the 
screen did! There are few restrictions on what you can do 
with the LMS byte. It doesn't have to walt to be used only 
at the beginning of the DL and at 4K boundaries. 


Example 5 Is the same thing, but with only one copy of 
what you type In. Both of these could be used for games, but 
a more useful tdea might be to allow programming In big 
letters for the hard of seeing or kids to use. 


HAVE IF LOST vou? 


You should still be In example 4. The program says READY 
in double letters. Since the program has stopped, you can do 
what you like. Try a simple line like "Hello, | use BIG 
letters". The computer will now work Iike It was In GR.O. 
Why? Look at line 720 In EX.4--720 POKE 87,0:END. The POKE 
to location 87 fools the computer. We just (in the 
subroutine) set up the DL IIke a GR.1 screen, but the 
computer looks to location 87 to see what mode It is In, so 
by POKEIng in 0 (the Graphics Mode goes here, not the 0.S. 
mode used in the DL), It thinks it can write IIistings as 
though it were in GR.O. 


LG GRAPHICS 27:7 #G;"" EXAMPLE €y« 
26 FOR Woda TO 2364: POQKE 741d. WwW 

36 FOR ZR-=G1 YO AG: WEHT ZR 

40 WEXxHT HH 
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SaG REM HERE I5 @& PRACTICAL EXAMPLE OF WHAT vo 
U CAN 6O AITH & prsPplLavy List THAT 15 MODIFIED 
Si@ REM JUST Say GoTo 7eae WHEN YOU HAaNT T 
Oo SEE YOUR PROGRGANH IK BIG LETTERS AND ITN GUP 
LXCATE!! 

S27 REM EA EP EE 0 Ba EE PEE EEE PEPE EE 

786 GOSUB 186868 

74@ REM YOUR BASTC PROGRAM GOES HERE 

720 POKE 87,8@:END 

10008 REM TRAP 166460 :GnmaQPHICS & 

16605 GRAPHICS & 

L@OLEG DL=PEEK C5603 +2562 PEEK C5643 

LG045 ZA=PEEK COL +432 :22=PEEK COL +53 

46046 K=41 

406047 READ A:ITF 4@=@ THEN 16646 

L660280 POKE CDL+XK-12,4 

16074 IF TS THEN POKE OL+4,21~-32 

460272 TF I=6 THEN POKE DLt+5,22+2 

£60272 TF £=16 THEM POKE ©1445, 24-32 

40024 IF F=4a7 THEN POKE DL+46,22+2 

200275 L=+i GoTo 16017 

LOGOZEG OATH 447,442,442, 76,96,427,.6,6,6,6,6,6, 
6,6,70,96,1427,6,6,6,6,6,6,6,6,6,65,94,125,6,6 
106486 RETURN 


Example 5 Is almost the same, except Instead of the POKE 
87, we start with a GR.O mode. This Internally changes 87 to 
0 (try a PEEK(87) If you don't believe me). Sometimes one 
method ts more desirable than the other. You pick one. The 
other difference Is that there is no second LMS In the 
middle of the DL. The writing In these two examples Is 
large, but the computer still thinks it Is In mode 0 so It 
trys to fit [In the normal 40x24 letters. For this reason, 
you won't see the text In the way that you expect. Try 4a 
LIST command. STRANGE! 


NOTE - To get to example 5 & 6 you have to either type In 
RUN"D:EX5" OR RUN"C:", whichever Is appropiate. The same for 
EX.6. This Is because we stopped EX.4 & EX.5 for you to try 
out. 


4@ GRAPHICS 47:7 #6; EXAMPLE Gi 

20 FOR H=4i TO 238:POKE 7416.H 

*@ FOR ZR=41 TO 406: NEKT ZR 

40 NEXT W 

S@@ REM THIS I5 © SUBROUTINE TO ALLOW YOU TO 
PROGRAM WITH BIG LETTERS.SEE MANUAL FOR DIRE 
CTIONS. 

7aG GRAPHICS 8:GO5UB 19008 

710 REM PUT THE REST OF YOUR PROGRAM 5STARTIN 
G ON THIS LINE 

720 LIST : END 

16008 TRAP 10848 

180640 DL=PEEK C5663 +2568PEEK C5613 

10014 ZAI=PEEK COL +43 :Z2=PEEK CDL +53 
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ABG42 T=4 

20013 READ ASIF a=@ THEN 16646 

LOG14 POKE CDLtIT-49.6 

100145 XF X=5 THEM POKE OL+4,274+76 

26016 IF I=6 THEM POKE DLt+5,Z2+2 

LOG20 T=L+a:GoTo 190815 

A@038 DATA 112,442,112, 70,74,158,6,6,6,6,6,6, 
6,.6,6,6,6,6,6,6,6,6,6,6,65,32,124,80,0,6 
188040 RETURN 


EXAMPLE & 


This example Is like EX.2, except that It remembers your 
current DL. This way you can slowly change the DL until you 
like it. Then copy the numbers and use them In EX.3 In your 
own programs. After you create a screen, If you want to 
BREAK the program just type LIST. This will flow the 
programs data over the DL you just created to better see 
each region. To restart the program, just type RUN. Other 
commands are: press OPTION to go to EX.7; press START to do 
another screen using the current DL numbers; press SELECT to 
get back to the original numbers In case your custom screen 
goes crazy, or you get lost In what you're doling. 


GRAPHICS MODE LINES AND PIXEL LINES 


PIXEL LINE 


GR.7(0.S. MODE 13) 


GR.4(0.S. MODE 9) 


(Up to 16 Pixels per Mode LIne In 0.S. Modes 5 & 7 (=GR.2)) 


FIGURE 4 
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GOING CRAZY? 


Yes, remember we sald before that If you put In enough 


modes In the DL so that too many pixel Iines are used up, 
the TV will start to roll. This is simply because you are 
saying In the DL to "Draw on the screen more than you have 
room for", Conversely, If you put too few IInes on the 
screen, the picture will shrink. Simply change the amount of 
modes or the type of mode(le., change several modes like 2 
which use 8 lines of pixels per mode line of 2(GR.0), to 
ones tike mode 9 which use only 4 pixel rows per mode 
9(GR.4) line). Now,if this mode line vs. pixel line’ stuff 


has got you lost, we are going to have one more figure 
(figure 4).ThIs one shows clearly (we hope) the difference 
between the two. 


2 GRAPHECS 27:7 HG: EXAMPLE [" 
= FOR Woda TO 23784: POKE 7i8@,.W 
@ FOR ZR=41 TO 206: WEHT ER 
GS NEAT iW 
* PTH ZHS CATSa 
2 GRAPHICS @:7 “THIS EX@MPLE ALLOWS You TO Cc 
HoaAGE Hope & BPISPLAY LESTE 
0 7 “PRESS ERTS TO BEGIN: 7 “HREITE OCOWW THE 
HUMBERS ITN THE (78 WHEN YOU LEKE rr 
SS OAT £2,842, 442,66, 96,044, Be ey Be he Be Be Beh 
eee be be be Ae be eZ 2,2, Eee 2, R, Z,E65, $2,156, 
C6 OAT 0,8@,09,0,0,80,80,6,6,6,0,4,0,0,46,80,8,8,8 
,@,08,80,6,80,8,0,80,0,80,80,8,65, 34,156, 6 
7 PATS 8,.6,6,6,80,80,8,60,8,6,6,0,8,80,8,4,6,6,8 
78,8, 8@,80,06,80,0,80,84,80,80,80,65,32,i156,6 
Sh PATA 0,0,0,0,60,0,6,0,60,6,0,8,6,60,8,6,6,08,6 
+4,84,8,84,80,6,8,0,0,0,8,8@,65,32,156,@ 
62 POKE Sia279,& 
BS ZoPEEK CS 32792 
7@ XCF 2-6 THEN 166 
&&@ GOTO 65 
LOB GRAPHICS G:POSTVION 2, 
A#S LIST S35, 58 
4210 POSITION 2,468: 7 “CHANGE THE VALUES TOL WA 
MT BY US ITAG THE CURSOR CONTROLS 
12@ POSTTIONM 16,80 
25 XMNPUT ZHS 
LEG POSTTION 8,2 
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L4G POKE 847,423 

£42 POSITION 2,47: 7 "CONT" 

144 POSETIONW G&G, 2:5 70F 

15@ POKE 842,142 

2@G@ RESTORE 55S 

21@ I=0 

215 TRAP 4608 

ZA Tra: GRAPHICS 7+46 

4G DLOPEEK C5603 +256"F EEK C5643 

$49 ACPEEK COL +43 :6=PEEK COL+5% 

30 READ G:IF G=@ THEN 232 

224 POKE DL+E-41,.6 

227 IF r=5 THEN POKE OL+4,4 

2% LF I=6 THEN POKE OLt+S, & 

Z2EG@ FL=tai:Garo 226 

ES FOR Wa TO 98@G:NEXHT HW: POKE &7,6 

240 POSITION 2,4:7 “PRESS GREET ro Go OM: F 

“PRESS BTR TO co ANOTHER SCREEN" 

$43 7 “PRESS BGR FOR THE ORTGINWAL DESPLAY 

L_xoy- 

245 TRAP & 

250 POKE S3279,& 

260 Z=PEEK CSF 27 9% 

265 IF 22S THEN 4606 

2760 XCF Z@=6 THEN SS? 

2RG LF 223 THEN POKE 764,42: eun “OI ER? 

SG GOTO 268 

400 TRAP 408 :GRAPHECS O8:POSX TT ON 2,4 

405 7 “SS DATA LAF, 442,242, 66, EE BR See 

a ee ee ae ee ee ee ee ee ee ee ee ee ee 

,22,456,8"" 

466 7 “S6 CATA @,64,0,0,.8,0,0,8,0,8,8,8,6,8,8, 

@,6@,80,8,8,4,8, 8 ,@,8%,8,8,8,80,8,8,65, 32,156, 4° 

407 7 “SS? pata 8,4,0,8, 68 .0,.0,8,8,8,8,80,8, 

a,8,060,80,6,8,0,4,8,8, 8,0, 2 Be SS, 2, LS, wee 

406 7 “So CATA @,4,6,86 

o,0,0,0,0,0,0,0,6,6,8 Cea ye Ge a ee 
2 £ ro * o RG eee 

410 GOTO 4116 


EXAMPLE 7 


This one Is for you to figure out. Some clues: When the 
"HELLO'S" stop, look at all the modes on the screen. Notice 
towards the bottom, the mode efght area (obvious by the red 
and blue pixels). Since the computer displays the data 
according to whatever data Is next "tn line", the statements 
about press OPTION, START, or SELECT end up In this mode 8 
area (even though you can't see the statements, you can 
still use them). Then we hit a 4k boundary, so 4 LMS 
Instruction was used but to make it Interesting, we used the 
same address as the top of the data. Look at the Display 
List for GR.8 using EX.1. See the 79 (LMS) tnstruction in 


the middle. 
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GRAPHECS 27:7 Bes" EXAMPLE &d‘* 

FOR Wri TO 236@:PO0OKE 710.H 

FOR 2R=4 TO 146:NWEXHT ZR 

NMEHT WwW 

PIM ZHS CLES 

18 TRAP 400880: TRAP 16 

7 GRAPHICS @:7 “THIS EXAMPLE ALLOWS You TO C 
HANGE « MODE @ DISPLAY LEST 

se 7 “PRESS ETS TO SEGIN': 7 “WRITE DOWN THE 
HUMBERS IN THE (78 WHEN YOU LIKE rp: 

408 POKE 710,08 

5 DATA $427,842 ,4142,66,96,144,%,2,2,2,6,6,7.7 
,44,44,44,44,44,44,144,2,2,15,45 

S6 DATA 15,45,15.,45,45,79,96,444,15,6,7,2,2,6 
S,.32,156,.0,6,6,8,60,80,8,8,080,%,0,0,8,8,80,0,8,65 
»$2,i156,08 

Ss? DATA @,8,0,6,80,8,80,80,80,0,0,80,60,80,8,60,8,8,@8 
,8,9,@,0,08,80,0, @,80,0,80,80,65,32, 156,86 

S& DATS @,0,8,80,0,0,60,80,80,8,80,80,4,0,080,60,8,0,68 
,9,0,0,80,8,08,0,8,6,0,8,0,65, 32,156,868 

GZ POKE S2z279,8 

6S Z=PEEK CS32793 

7@ XF Z2Z=6 THEN 160 

B@ GOTO 65 

AGG F RM": POSETTIOM 2, F 

LS LEST S5,56 

420 POSTTIONM 2,146:7 “CHANGE THE VALUES vou HWA 


NT BY USING THE CURSOR CONTROLS "* 
A415 #? “‘SCREENM.,** 


i278 POSITION 16,86 

AZS IWPUT ZHS 

LEG POSXTION G@,2 

L4@ POKE 842,412 

L427 POSETION 2,47:7 “CONT 

144 POSETTIOM @,2:57T0P 

150 POKE 842,412 

260 RESTORE 55 

218 X=8 

2415 TRAP 466 

2A? LE. GRAPHICS 7t1i6:POKE 716,08 

218 DL=PEEK C5603 +27256*PEEK C5613 

249 A=PEEK COL +49 :B=PEEK CDL+53 

22@ READ G:IF G=@ THEN 233 

224 POKE DL+I-41,6 

222 IF T=S THEN POKE DPL+4,a4 

223 XF T=6 THEN POKE DLtS,65 

2E@ X=T+a:GoOTO 220 

ZEZ FOR Wri TO 3@0:NEHT M:IPOKE &7,@:LIS5T :G05 
uB Seee 

240 7 “PRESS OGRE] TO Go oN": ? “PRESS ESET 
TO ©O AMOTHER SCREEN" 

24% 7 “PRESS SERS FOR THE ORIGINAL GCISPLaAY 
LxoT 


“Wom & 
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245 TRAP 106 

256 POKE S2279, 8%: Jj6@ 

#60 Zo PEEK C5327 9% 

265 EF 225 THEN 400 

27@ XF Z=6 THEN 5S? 

280 IF F223 THEN PORKE 764,42: RUN “DS EHa* 

S86 GOTO 2766 

4640 TRAP 488004: GRAPHICS G:POSETEOM 2,4 

405 7 "SS PATA ALF, RAZ, 447, 6G. pee, EE, 2k 
°2%,2,6,6,7,7,44 044,144,144 ,144,44,44,2,27,415,145"" 

466 7° "'S6 DATA 45,45,15,45,15,79,96,144,45,6 

7,2,2,65,32,1456,8,0,8,8,8,8,8,8, a" ai 
AQ? 7 “S? DATA @,9,84,6,89,0,6,8,0,6,0,80,8,80,4, 
a,@,0,8,0,68,64,4,6,0,0,8,0,8,8,0,65, 32,156, 0" 

408 7 "SS O87 G o,&,8@,8,0,8,4,80,6,0,4,6,8,8.0, 
6,0,0,0,6,0,08,0,8,6,09,60,0,0,68,0,65,32,156,5" 

44108 GOTG 1416 

Sea uta? OHELLON SEF 6CS&@ THEN S668 


SGi8@ RETURA 


EXAMPLE & 


Get your wife, husband, kids, or friends. You are about 
to prove what home computers are good for. Remember that the 
LMS numbers (two numbers after the LMS value) tell the 
computer where to get the screen data. Well, this example 
just uses the joystick to change this address so you can see 
most of the memory In your machine in both graphics and 
text, some of it changing before your eyes. Moving the 
joystick forward will move up to the top of memory(remember 
you were almost at the top to start). Moving down will go 
almost to the beginning of memory. !f we were to look at the 
very bottom we would crash(stop) the computer because we 
would interfere with the 0.S. OK.....It wasn't that 
great....send them all back. Press OPTION to go on. 
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16 GRAPHICS i7: 7 HGE;" EXAMPLE Gy 

20 FOR Wood TO 2376: POKE 71iG,H 

38 FOR ZR=41 TO AGISMEXHT kh 

4& WExXT W 

S@e REM THES £5 & SUBROUTINE FOR YOU TO USE FT 


O LOOK AT MEMORY BOTH FROM GRAPHICS AMG TEH 
THAL VIEWPOINT! 


S70 REM USE YOUR KDRESBTIU and MOVE UP OR GOWN 
IM MEMORY !§4 9 PRESS GEERT To Go ON. 

7eG GRAPHICS @:GO05UB 16668 

PES LHzair:List :POKE SE279,6 

,eay FOR Fri VO S@:7 “HSE §OYSTICK': NEXT F 

740 STESTICK C82 1: Z=PEEK CS32793:2F 223 THEN POK 
E Fd, 7:RUM “OES 

FAS XF ST=4i5 THEM 7208 

72@ EF ST=44 THEN #2227244 

FEO EF STH43 THEN #22272-4 

740 XF z2¢40 THEN #2>486 

745 LF 22> PEEK C1862 THEN Z72=PEEK C1062 

756 POKE DL4+5,Z2 

7608 GOTO 716 

16080 TRAP 186486 

16040 DL=PEEK C5603 +2562P EEK (5612 

A@G44 ZA=PEEK COL +43: Z22=P EEK CDL+52 

16042 E=4 

16043 READ A@:IF A=8 THEN 18846 

10044 POKE (CDL+X-43.8 

416645 XF T=5 THEN POKE DLt+4,274 

16646 XF I=6 THEN POKE OLt+5,22 

10020 X=It+ai:GoTa 188415 

A@020 DATA 412,447,417 ,66,64,256,2,2,2,2,2,2, 

6,6,6,6,6,6,6,6,16,10,410,160,40,48,2,2%,2,2,2,6 

§,32,124.0,0,6 

16040 TRAP 4808000: RETURN 
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TIMY TEXT... .PRESS 


EXAMPLE 9 
A PRACTICAL EXAMPLE 


Finally an actual example where we PLOT and PRINT stuff. 
Now the problem with custom DL's Is not choosing the numbers 
as you have already seen. That was easy. But now we have got 
to get the PLOT or PRINT statements to work with the new 
screen we have setup. When we start out a custom DL with a 
POKE 87,GR.mode # or a Graphics statement IIike GR.0, the 
O.S. thinks that it Is In that mode, not the one on the 
screen. If the areas we are plotting or writing to are 


within the normal limits, then we can just experiment to 
find what mode line we want to PLOT/PRINT to. That Is what 
this example does. It's hit or miss, but It works. Plot 


something and if it's not where you want change the PLOT 
statement. Same with text, using the POSITION statement. 
There is nothing wrong with the "hit and miss" method, but 
our next example will give you the precise numbers to 
accurately place your Information on the screen. 


4@ GRAPHICS a7: 7 WE;" EXAMPLE &y"* 

28 FOR Wot TO 23780: P0KE 716, 

S@ FOR ZR=-A2 TO AG: HMEHT ZR 

40 WMExXT HW 

S@e@ REM THIS 15 ©& SUBROUTINE FOR You Tu USE T 
x YOUR OWN FPROGRANS. SEE MANUAL FOR DIRECTION 
Se 

S65 GRAPHICS @ 

S186 GOSUB 180888 


SiS POKE 87,4 :POSTTION @,80:7 HES "THIS FS BIG 
LETTERS* 


S2@ 7 HGS ON THO LINES: 7 #HE;"OR THREE" 

SS6@ POKE 7,4: COLOR A:SPLOT 4,5: 0RAWTO 4,45 :DR 
@HNTO 66,45: PLOT 415,45: DRAWTO 415.46: PLOT 3,45: 
DRAHTO =, & 

SSS PLOT S,4AS:02RANTO S,6:PLOT 7,45 :DRAWTO 7,4 
2:PLOT 9,415: 0RAWTO 9,4:PLOT 414,45 :DRANWTO 14,9 
SPLOT AS - AS: ORAaAWTO 423,44 

S6@ POKE &7,2:P0SETION ©,9:7 #6; “TSS Ha 
DEEWMin fact an other three rows oF Erm" 

S7@ POKE &7,@:POSZTVION 4,6: 7 “AND OF COURSE 5 
OME TINY TEKT....PRESS CGR TO Go ON 
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7FFGQ@ POKE Stare. & 

74Q ZF=PEEK CSS2753 

750 LF 2=3 THEN POKE 764,42: RUN “DI EHig™ 
768 GoOTG 748 


LGGeag 
16618 
AGGLL 
LBGLizZ2 
LOGLT 
A@G14 
LBGLS 
LGG16 
18628 
Leete 
3,9, 
7& 


RAP Tbe4G 

DLIPEEK C5602 +2562PFP EEK (5613 
ZAU-PEEK COL +432: S26 P EEK COL tS 

A 8 

READ @:F 42-8 THEN i664 

POKE ¢€O0 41-12. 

XF X=S THEN FPORKE Ob+4d, 2h 

XF X£=6 THEN POKE OLt+5,22 

E=T+ta GOTO 1A8eais 

DATA 247,442,442, 70,64,156,6,6, 9,9, Fe Fe 
eh By Pe Pe Pa Fe We Be Se BH, 2,2, ES, FZ,1284,08,8 


This example Is the big time! We have placed all of the 
previous abilities in this one, but added the information we 
promised in a chart on the screen. RUN the example and 


follow 


tt through with us. 


The program still uses DATA statements to experiment 
with breaking up the screen Into mixed graphic and text 


modes. 


Use the cursor controls as before to edit the list, 


press RETURN to see what you have created. If you used PLOT 
modes at the top of the screen, you won't see that the 
controls are different, so pay attention. When the split 


screen 


appears, you can : 


1) Press START (as before) to go change the 
current DL. 
2) Press SELECT (as before) to go back to the 


original DL. 

3) Press OPTION and START at exactly the same time. 
This will get you to the last example. 

4) Press OPTION for a chart of the custom DL 
you created. 
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Now get to the new chart by pressing RETURN and_ then 
OPTION as explained above. The first column Is the position 
of each graphics mode you choose:1,2,3...last(maximum of 
201). The second column tells you what number to POKE Into 
location 87. This Is simply the regular graphic mode 
number(0-11). Column three is the 0.S.mode # which was the 
number you used In the DL Itself. Yes, it Is confusing to 
use both numbers In the same program when they mean the same 
thing to us, but remember that when you use a regular GR. 
mode # you are talking to the BASIC Interpeter which then 
changes the number you give Into the 0.S. mode number . We 
are just bypassing the Interpeter to get the special screens 
that It doesn't allow! 


The next column Is the number of lines of this mode you 
asked for, le. how many times you Included It In the DL. 
This Is useful because if you have say six lines of a 
graphic region and you try to plot to 7,7 you will go out of 
that mode and Into the next, causing garbage to appear on 
the screen. The same goes for text regions. This column wil] 
provide a quick reference. Then comes the two columns of 
POKE numbers for locations 88 & 89. These two values 
combined with 87 will fool the computer Into acting as If 
each region starts with 0,0 at it's upper left corner. This 
makes your PRINT and PLOT statements work IIike normal. The 
difference Is you PRINT/PLOT to EACH region as If It started 
with 0,0 at It's upper left corner. 


Write down all this Information or use In your. custom 
routine, or to modify one of our examples. 


The chart also lists the number of lines of pixels you 
filled on the screen. If It doesn't come out close to 192, 
or If you want to make some other change, you can go back to 
re-edit the DL by pressing START. If you have too many 
lines, then remove modes |Ines, or add some If you're short. 


IF YOU" RE STILL LOST 


Use the parts of thIs program that you understand now, 
and come back to study and experiment with the rest of It 
later. Basically, you should eventually understand the 
following to use this program. All the rest is 
“additional Information": 


1) Use EX.10 to get; 


a)the DL to look about right. 
b)the numbers to POKE Into 87, 88, and 89. 
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2) Take EX.11 and change the POKE values 
to what EX.10 will give you when you 
tranfer the numbers from EX.9 Into 
the DL data of EX.10. 

3) Try to change the graphics and text we 
used to your own. 

4) If you have more regions than the example 
has, add more. Likewise if you have less, 

5) Remember to treat each area on the screen 
like It was a small screen by Itself... 
don't PLOT or PRINT too far. 


GRAPHICS 4a7:7 #e;" EXAMPLE fA" 

FOR Wo4 TO 230@:P0KE 7160, 

FOR ZR=4 YO 416@:MEHT ZR 

HEMT WH 

PIM PCZ703 :DIM HUMNC2ZG3 : DIM MODE C263 :01mM RAM 
C159 2:DIM START C269 :DIM PSS C203 : DIM PBIC2ZO9 BT 
M LEN CL52 

7 DIM BANTCAS2 

L@ TRAP 4906 

2@ DIH ZHS CLES3 

20 GRAPHICS @:7 “THIS EXAMPLE ALLONS vou TO C 
HAaANGE a MODE @ DISPLAY LIST 

40 7 “PRESS EET TO BEGIN. ': 7 “HRITE DOWN TH 
E WURBERS ON THE [ETM WHEN YOU LIKE THEM: 

Sh DATS LLP, AAD, 142,656 ,64,456,2, 2,282,282, 258,258 
rE phe hh hah Be, He, Bp Be Be Be BZ, 2, 2,65, 32,156,686 

6G DATS @,8,0,0,8,8,84,6,80,4,0,8,0,6,8,80,6,8,6 
,@,8,80,8,8,86,8,8,80,8,80,8,65,32,i56,84 

7e OAT 3,6,8,0,60,8,40,8,0,0,8,0,0,060,6,08,080,8,8 
.8,8,8,80,0,6,0,8.6,8,8,0,65, 22,i156,6 

#e DATE 6,4,4,8,0,6,86,0,60,80,8,8,64,8,6,0,0,6,8 
,&,0,6,8,6,0,8,6,0,0,8,0,65,232,i156,6 

208 POKE S3279,6 

LOG ZOPEEK CS E2792 

LLG XF 2=6 THEN 146 

127@ GOTO 1068 

AZ@ TRAP 490 

146 GRAPHICS @:FPOSKTION 2,2 

LS@ LIST 56,58 

460 POSITTIGN 2,46:7 “CHANGE THE VALUES YOU HA 
“VY BY USING THE CURSOR CONTROLS. *" 

176 7 “PRESS EWET) to see THE WHEW SCREEN." 
186 POSITION 18,8 

4370 INPUT zZHS 

268 POSTTION &,2 

2i@ POKE 842.47 

2270 POSITIOM #,47:7 “CONT 

#3 POSTTIONM 8,2: 57T0P 

240 POKE 842,12 


“aah 
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250 RESTORE S@:hHakK=@ 

Z60Q TRAP 4@9@: READ SSF S'4A5 THEN 2760 

265 IF S?NAK THEM MASS 

270 KF Sc=@ THEN #84 

26@ GOTO 27628 

264 Of MAX GOTO 285,285,285, 269,285,285 ,2785.2 
65,265,265, 286, 287,287, 788, 288 

265 USE-O:GOTO 29a 

266 USE=2F:GaTae 294 

ZG? USE“ ZS: GaTa 298 

268 USE=24 

Z29O@ RESTORE Se& 

SG@ TRAP a9a 

S41@ X=4:°GRGPHECS USE 

$20 PLOPEEK C5602 +2562 PEEK C5643 

SEO ATPEEK COL +42 > B= PEEK COL +52 

346 READ G:IF G=8@ THEN =9o 

ZS5O@ POKE OLtI-4ai,G 

360 XF £=5 THEN POKE DOLta, 

376 ITF £=-6 THEN FPOKE OLtS,. & 

SG Ke Eti Gora s4e 

2396 FOR OG=4 TO 28@0:HWEKVY G@:POKE oF, 8 

466 POSTVEIOM 2.4: 7 “PRESS (ERR) FoR CHART oF 
PLOT VALUES WHEN DOME. 

416 7 “PRESS SGWS0GT FOR THE ORITGINGL DISPLAY 
LEST eye 

426 7 “PRESS EGGS TO CHANGE CURRENT [Te 

MLE ERS, oe 

425 7 “PRESS ERE & ©EERSIT] TO AUN LAST 
EXAMPLE. «* 

426 POKE Ss279, 6 

446 Z=-=PEEK CS E2792 

4564 EF 225 THEM 490 

460 EF 72-6 THEN Ye 

465 EF £22 QVHEH RUA “DS EHaAa" 

470 IF £=3 (THEN SS@ 

480 GOTO 440 

490 TRAP 4 BOGE: GRAPHECS @: POS ERTEOM =, 4 

Soe 7 "SG PATS ALF, RAZ, ALD, BH. pe, SE, Be 
omy hy hy he By Be By ay he a a a Ee i a hi Bi Bi By ete BS 
S22, 455 , ee 

SiG 7 “6G CATA 8,9,0,8,8,8,8,8,8,8,8,8, 8%, a, a, 
6, 6,0,6,8,0,0,0,0,8,8,08,6,0,0,8,65,32,456, q" 
See FO OTe o,.8,0,0,8,8,0,0,0,0,8,8,8,0,6, 
4,6,0,6,6,6,8,6 ,6,8,0,0,8,0,6,6,69,32,456,4" 
SS F se Gar oh o,.8,0,080,8,80,60.,8,.8,0,8,8,8,8,8, 


6, 6,.6,6,60,0,6,8,0,8,8,8,0,0,0,6,65, 52,4156, 0" 
S40 GOTO 4166 


S58 RESTORE Sa:POoORE Soe, & 

S68 JC RO those Pca CPE EK COL ea Ba 

S70 READ PRSPELP SPARS EF PEL PAS THEM Se 
Sh&G@ ECF Ptla =e THEA 625 
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SoG LF PCLac?>Pch-ai2 THEN HMOOE CK2 oP CL -Aa WK 
Pre IC LoL as K eK GOTO S7e 

SRG USF kh obh tai GoTo Sra 

62720 MODE CHIMP EL-A’ MURR ou 

GEG ROAMCZITAD!S RAMOS KAO RAH C4? KAO ROM CSI HAG Rk 
GMC LAe KAS RAM CL AS KAS RAM CASS? ao 

GES LEN CZITMA LAN CSI TAS LEM Cad KB ELEN CSS KAGE 
CHASER ASLENM CLARK TEL EA CASS SH 

B84 LIN CG3 BS hE CP eK RB LEN CBA KB ELEN CSS ma LA 
LEGS mA SLEW CHADS SA LIN Ca 

G25 RAM CGI O26: RAM EPS HBS RAN CSS KLEE ROM CO Kae R 
OMELGA OSA RAM CA ga Pe RAN Cae ose 


646 FOR H=kt TO K 

644 BAM CZ SB BAM CTA AB BAM Cae HA BAM ESS AG BG 
MEAS =o 7 BAM CLAD Mas BAM CAS oe 

645 BAH CES -A SRAM EPA SZ BAM CER KS BAM Ce Ka BAD 
BI =“SIRAMCLAI TB: BAM Ct ea 4G 

666 21°F MOPE CHI CMODE CH-A>d THEN 658 

670 SAaU= MODE CH? 

660 WEHT H 

63OQ ITF 68076 THEN 726 

7@6@ EF GAUSS THEM SAVrCBSGoTa Fae 

FiLG@ EF SAUE? & THEN 7 “ERROR GT FAG... 580 SHOLL 
DO BE @ 2:67 OF 

726 MAHRAAC RAN CS aS 

725 FOR HMo=4 TO Ki M2 -&@: Masa 

725 FOR Goat TO Ma 

F4aG ITF RAMCMODE C5342=280 THEN 768 

7S@ EF RAMCHODE €5332=-140 THEN FFG 

FSS Gora ree 

766 MZ-AWUM ESS +e GOTO 7ae 

77@ MSI-—AMUM CS) tes 

78G@ WEXT & 

FRE R=B 

7&9 FOR Hot TO MP RORtMUMEMS -NERT FH 

F9@ CHREPOS-ATtBHEZ5S6+ CREMAHRAM-M2S CMAHRAM- 263 —-H 
52 CMG HRAM- Lao 

FoS XF M42 THEN CHRPOSTAtEHZSSG 

BGG START (M2 =<CHRPOS 

BiG WEXT 

#20 FOR 2=4 TO Ki PSP CZ = ENT CS TART C29 2569 PSG 
CXS -=START C£4-PG9 C73 e256:NEHT 2 

25 SUM & 

SSG FOR G24 TO KH: SUMOMNUM CQ) #LIN CHODE CQ334+5UM: 
HExHT @ 

Kaa GRA POS ere 


ee Te 


BSG POSETEON @,4:7 “PPOSPPOKE,O.5. [a LIWES] 
POKE {| PoKE ||" ; 

S60 POSTTION @,2:7 “PON | INTOLNOBE [OF THIS! 
THMTO | <NTO IT" 
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B7@ FPOSKTEONM @,3:7 "“PsocR| a7 | i woce 4 
Feead i > gre 

Pest ee ace ee ee 
a TL, 

9G FOR Moa TO K 

BOS SO BAM EMODE C2 > 

SG POSXTION 42,440: MM; 

9O4 IF SO0>46@ THEN 98s 

S67 POSTION G,44Mi7 SO; 2: GOTO Boa 

9@3 POSTION 6,440: 7 "MONE; 

304 FPOSITTION AZ, 440i? MODE CHA :POSTTIOH 416,446 
1? MUM CN SP OSTT TON 25,4405 7 PGE CWS; 

SOS POSTTION 33,4407 PED Ch 

9430 WEHT Wi? “THE NUMBER OF PRHEL LINES USED= 

“SGM? MOB EGEST VOU CHANGE (TE UNTIL 192 

PIHEL LEWES RESULTS E'; 

S15 7 " COPY NUMBERS OF PRESS ESIERT To REoOo 

CURRENT (7.9? GRAPHICS MODE TO USE TM EX. ad 
ES “7; USE 

926 POKE S59, 34 

93 POKE Ss279,. 6 

$46 ZO PEEK CS S273 

956 KF 2-6 THEN i140 

366 GOTO %40 

$99 END 


Uses oenenneemsatas 


EXAMPLE 11 
LAST EXAMPLE 


This PLOT Is just like EX.9, but now we add POKEs to 88 
and 89 to fool the computer Into acting as If the upper 
corner of each mode was position 0,0. The POKE to 87 then 
says "act as If you're In a regular graphics mode #" (your 
input). Now we just PLOT or PRINT as If each section was a 
small screen with 0,0 at the top like normal. If you PLOT 
too far, the next region down will look funny. We Include 
the code for this example (minus a few lines you don't need) 
since this example Is all you really need to understand. Our 
other examples will do all the calculating for you. Make 
sure you change the 5th and 6th numbers In the data list to 
the correct values for your computer, as explained above. 


206 GRAPHICS 427:°7 WG" EXAMPLE Peas 

2@ FOR Word TO 22780: PO0OKE 710,W 

Z@ FOR ZR=4 TO A8@:MWEXT ZR 

46 NWExXT W 

S@ 7 #GO;" Lakes & «fice ate 

60 FOR Wri TO #F8:POKE 7es,H:POKE 789,HW:FPOKE 


FiO, MW: POKE 711,'H 
-30- 


65 FOR £R=-1 TO St: WENT ZR 

7G@ HWEHT be 

6@Q@ GRAPHICS €F7 2? BGS 'TO MARE THES EXAMPLE" 
6 7 HGS WORK, YOU WEL Heawe 


L@6 7 HES OTO CHANGE THE Value oe 
L146 7 HGS “EACH TEHE PORE 8&8 oR 
AZ2@ 7 HGS "S9 TS USED, THES © 
A3@ 7 465 ""DCONE 8Y EXVETERTTA ree: 
146 7 HES “NALHNES FM THE OfL OF * 
A56@ 7? HG: “THES Ex. EATO (eee). 
4608 7 HGS “the chart will give « 
L7@ 7 HES “You the values for a 
LEG 7 HG: “each mode area. (SRR: 
270@ 7 HG: ERR TT ee Ee ee eed a“ « 


2086 PORKE 7VG4d, £55 

240 TF PEER C7643 4) 42 THER 27406 

POS Soe So ee ee ee ed 

S6@@ REM THES CS 8&8 SUBROUT THE FOR YOU TO HSE 

3 & PRACTICE EXOMPLE ITN PLOTTIAG AND WRIT CNG 

TO THE ARES OF THE 

SAS REM SCREEM THST YOU SET UP FA THE FRE APY ies 
Go EXAMPLE. #UoT PLUG ce THE PORE WALES FOR 
OCATIONS 87,08, a4 

S64 REM AMD CHAAGE THE MWUMBERS XM THE Cara SF 

ATEMENT TO THOSE YOU HROTE DPOMNW FRO THE Lasr 

EHAMPLE . FIM GLLY . wii 

S65 REM SHOULD CHANGE THE PLOT Gab PRYEAWT Grar 

EMENTS TO THE OGWES YOU WONT. HAUE FUN... SEE ¥ 

ae IH THE HEH YT THOR TAL. 

CS 2, es Soe et ee ee ee ee ee ee 

S@7 GRAPHICS 68: REM EER, REMEMBER TO 

USE THE GRAPHICS HODE THAT THE GHORT GAVE +o 
i. 

S286 GOSUB LHS 

SiS POQKE 8&7, 4:PFP0RE BS, B44 PORE Bo ,ASES PST Coe 
@,@:7 BE: "THIS j%TS BEG LETTERS 

S2@ 7 HG: "OM TH LEWES: 2 HE: OR THREE 

S46 POKE 868,A24 :FPOGKE 89,456 

SS POKE 87,4 :COLOGR TI PLoT 2, Br DORANWTO &, 2a: OR 
BHWMTO GO, BS PLOT AS. AB: DRGAHTO 45,5 :PLoaT m2 
RAWTO 3,3 

S55 PLOT S,ABISOREANWTO SF. kIPLOT FF, RB OR AMT FP, 
IPLOT 98 ,.2G6:0R AW TO 8, 3 PLOT 21, BOP RANTO £4, 4 
IPLOT 23,468 :0RAGanWTO 25.6 

SS 7 POKE GE, ZF PUKE OF, oe 

S68 PORE 87,2: P O50 ERT COM oh, hi a6: “Ree eae 

DEISAin fact another three een a 2 be 

S65 POKE GSB, SHA: PORE &8?, Ao 7 

S70 POKE 67,80: FP 050 TETON 8,6: 7 "NO OF COURSE Ex 

OME TEMY TEHT...,.PFPRES5 RETURA TO Ga cae 

7F0 POKE SAa27o, & 

74OQ SPEER CS 22 oS 

7SQ@ IF £A=G& THEM 28688 31 


F6Q@ GOT Fag 

ABBGh TRAP ABBA 

LOGI OLOPE ER CS 602 +259 60 PEEK C5642 

AGRA FATPEE RK COL +42 CEO PE EM COE +S 

A@OQLZ Era 

L@G@1LZ READ ALF a= THEM 16046 

L@@44 PORE Cok +E -aa . 

LO@AS EF FE-S THEN FORE Ofe4d, 22 

LOGAG EF £-6 THEN PORE OLt+S, #2 

AGGZG TH ktairGoTro ageaas 

LES@Fe OATS Razt, 3 AF, AA, FO, 64,456,686, pO, Pe Pe Oe 
A i ee a i ae a a ee ee a a ee ae en ee ee ee 
ye 4, Gy, a 

LOG 4o RE TURE 

208808 GRAPHICS @8:FP0KE F418, 

26684 7 ° HANKS FOR BUYING FROM S46T a CcRUS £ 
DUCA TEONGL SOFTHARE Ff i's :aaord of GS 


Famal Notes 


Sometimes when you do your custom screens you probably 
will have your text or plot suddenly shift over like this 
to the other side of the 
screen. This is because your Display List Is golng along 
at,say, modes using 40 bytes per Iine when you shift and use 
three lines of a mode using 20 bytes per mode. The system is 
still trying to place the data where It used to go, so if 
you use 40's then switch to 20's or 10's, keep It In 
increments of the largest value. For example, if you use 40 
byte modes then If you have 10 byte modes either use 4, 8, 
12, etc., so that the computer can find 40 at a time. DON'T 
FOOL MOTHER ATARI! 


We also want to warn you that EX.10 occasionally can be 
fooled by unusual Inputs, so If the chart seems Incorrect it 
may be. This Is not a serlous problem because you are going 
to learn to do all the calculations yourself, AREN'T YOU??? 


The other modes In the chart (FIG.1) that aren't 
explained are for things |ike lowercase descenders and 
multi-colored letters. See, | told you not to ask. These 
would be good topics for another Tricky Tutorfal(tm). Well, 
maybe SOMEDAY..... 


Well that's It. If even a new programmer will experiment 
with these examples, he or she will at least be able to make 
some nice custom screens without having to understand It 
all. 
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ALSO FROM EDUCATIONAL SOFTWARE 


PROTOTYPE*'S ADVENTURES 
Ages 4 to 8 


by Stan Gilbert. A delightful collection of 8 NON-VIOLENT 
and NON-COMPETITIVE games written especially for young 
children. Professor Von Chip's robot, Proto Type, will 
guide your child through activities such as catching free 
MARSHMALLOWS from friendly aliens, electronic COLORING, JUMP 
ROPE, and a fun game called ALPHA BLOCKS. Proto even shows 


them where he IIves and works. The storybook, shaped like 
Proto Type, has cartoons for your child to color that don't 
need a computer to be fun. 16K-Tape/24K-Disk -- $19.95 


by Gray Chang. A fast action arcade style game where the 
players are puppies fighting for control of the local fire 
hydrants. Each pooch races to claim the hydrants either by 
touching It first or by shooting his bone at It. And 
doglike, If a dog comes too close to another dog's hydrant, 
he's compelled to stop and sniff, losing valuable time. 
Each dog must be careful of cars or the game could end 
rather suddenly! Great fun for all ages! Written In 
efficient machine language. 8K-Tape/24K-Disk -- $16.95 


SPACE GAMES 


by Randy Massey. Three exciting games for one very 
affordable price. With all the fun you'!I! have playing 
ALIEN, SURVIVE, and ROBOT ATTACK you can't lose even If you 
get turned Into space dust! 16K-Tape/32K-Disk -- $24.95 for 
all three. 


IN THE UNLIKELY EVENT 
YOU RECEIVE A DEFECTIVE PRODUCT 
RETURN IT TO US FOR A 
PROMPT REPLACEMENT OR REFUND 


DISPLAY LISTS 
TRICKY TUTORIAL #1 


Display Lists consists of a set of programs which instruct how 
to modify the ATARI’s Display Lists to get multiple graphics modes 
on the screen at the same time. Using the examples and manual 
inside, you have only to follow a few simple directions to create 
your own custom screens. These screens can consist of any of 
the ATARI’s regular Text and Graphics modes plus 5 new ones. 
Imagine up to 20 modes on the screen at once. . . .real special 
effects in all your programs! 

This program requires very little actual programming experience. 
It is especially designed to allow you to use it now, and go back 
and learn the actual method within the program at any time in 


the future. 
REQUIRES: 


16K Tape / 24K Disk 
BASIC Cartridge 
1 Joystick 


Educational 
Software inc. 


4565 Cherryvale Ave 
Soquel, Ca. 95073 
(408) 476-4901 


